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(54) METHOD AND APPARATUS FOR REFRESHING ELECTRODE OF BIOSENSOR 

(57)Abstract: 

PURPOSE: To shorten a time for measurement in a 
prescribed precision by a method wherein a forward bias 
higher than a forward bias at the time of measurement is 
supplied to a working electrode for a prescribed time 
after a prescribed backward bias is supplied thereto for 
a prescribed time. 

CONSTITUTION: When the concentration of glucose is 
measured, a switching element 6a is operated to connect 
a non~inverting input terminal 4b of an operational 
amplifier 4 with a high-voltage tap 7a of a resistance 
voltage-division circuit 7, and a constant voltage for 
refresh is impressed between a working electrode 1 and 
a reference electrode 2. Next, by controlling the element 
6a, the terminal 4b of the amplifier 4 is connected with a 
low-voltage tap 7b of the circuit 7 and a voltage higher 
than a voltage for measurement is impressed between 
the electrodes 1 and 2. By controlling the element 6a 
further, thereafter, the terminal 4b is connected with the 
ground and a prescribed voltage is impressed as a 

forward bias on the electrode 1 with the electrode 2 used as a reference. Then hydrogen or the 
like is consumed in a short time and measurement of concentration is enabled. Accordingly, a 
liquid to be measured may be dropped down onto an enzyme electrode in this state. 




a- 



http://wwwl 9.ipdl.inpit.go.jp/PAl/result/detail/main/wAAAnUaOPADA403085435P... 2009/06/1 5 



@^^i[tfF^^ (A) ^3-85435 
®int,ci.' mmsM- ffi^M#-^ ®^ia ^^3^(1991) 4^iob 

G 01 N 27/38 7235-2G 
27/327 
27/416 

7235-2G G 01 N 27/30 3 5 3 Z 

6923-2 G 27/46 3 0 1 Z 

® ^1-223613 
@£fi m V 1 (1989) 8 ^30 B 



m m 

J: ^' S S 
# SIF IS :R ^0 $u gg 

ZBJ ^ ^ <C -5 ^< -ir > 1^ *? '.^ T . fif 

ffl m ^ (1) J- ff ^ <^ i£ T :^ ^mm^fsi 

an * ?f -5 aj- -fe > 1?- 1= X ^ flP 



(7a) SlJ^/HolSffi^d^l&'rs^J^ffl 
S13: 1^ # (12) i . Si ^ ffl O tS HE J: ^? 

(8b)(7b)i. »i Sftf^ia ff B# K . ±SSy 
7Uy.:/affl«BEfitl&#® (Ba) (7a> J: 

(8b)(7b){:: X 
ttASi±IBSj^^miE#^l&^^(I2)lcj: 

■> * « a <, 

3 . ^ ^ Sfl ofl 



— 233 — 



m }^ > 

^^^i- ih . V: m tji ^ mit ^ ^ ^ ^ iif ^ &. . 
n r t> -s « 

^ *t ife «^ a © # & o ir «^ . 'Sr^m-f' ^ h 

<o i!)< ^ ^ ^ ti -c a m iz ii ^ *fisi«s^s 

93 JD L X S o 



f*l!B¥ 3-85435 (2) 

Si . m\ Mm ^ n tiL tx \,^ m m \z ^< ^ r :^ ^ 

^^^ztiz^y) c^^cDMi^mizMs&ts-ittiii^ 

Mmn^^smtLx^i^mm&fZ''Q, e v m 

S:(Oi^y<-CT::x.mB^^m^ZZ^\ZJ:0) 

^ w m ^ ^ L . r^mmm<o'/s^^m7t^-^s m 

55959 • 
^ L r ^ c o i -5 aw ^ 1^ ^ s fio ii? /< r 

-5 a 



jcie ® -5 6£ ^ aiE 3«E n -5 o 

m m m iz ^ If ^ m m m & ^ m iz i&T L -c L ^ 

o o t tz ^ mnk ^ m H- » «= /h * < r 36> 5. m 

X iir . 1 - 2 ^ ) ^ yti: r L * -5 « 

< f& iW <o @ fit] > 



y :7 1/ y * SI a , ;b « ffi ic »; 7 u -y •> ^ ffl 
mmwafi^^nvniz^ ±t^ V y ly ^ m 
m^^ztDmizm^-t^mm^w^^^mmL-c^^ 



-234 — 



W ^ Ji 


^ &7C UTS 


1£ 






m m^< r 








C t iZ X . 


m 




T 55 ^ 








mi ^ ^ 


S C i 75< T * 




o L^^toT. ffi S D$ <D JIfS 


^< -i r 


^ ^i^f^ L fz 




B -*? U T ± 15 ^ « ^ Ji 


is- \z m 


& ^ -kt !S :i h 


if' 




fzmim 


* M *& T 3J 5 






-e ^ a 


o 








<D m fiS m S 








»j s ift ^ ^ 








-/ iH t5 EE 


§^ 


I& gt 1= -fc 5 ^ -/ *> •* 


m (o ^ 


S ^ IS ffll ^ 


i: 






in: as i: ^ C © 








m iz *5 it s 






^ v -c 


X j® 15 * ^^3 




;5< ^ * tt ^ > iJIJ ^ ^ 


•CO tS 


J; t fg 












*^ -r » * -e- 




^ ^ )^ 


L lii ^ Iw . 


± 





tSI»l¥ 3-85435(3) 





Iffl -c ^ ^ 


© fi! ffi •?? 


























^ IC 1? 


\zB^Bji-t 






. ±tz V y 


U -^^ 5/ ji. ft 






> ^ ^ 


m<o mm 


\z 










•?? * 0 




m 


« ift * «j St 


K ft J: 






IK * n r 


S <0 T? 






S 5c iS 


^7 *5 






C i t= <t 


0 fffl ^ «c 






W S ^ ® 




w 




^ ^ »w 


r ^ S 


% 




S «!I ® <^ 


IC fx o 


T 




ift Tic 








> ^ 7Sf< 


L > iOJ ^ 






ffi ^ ^ 1^ 


t « ^ 


\z 






^ ^ i)< ^ 


i- 


'& 








ic ^ < 






t 




CO ^ 








rr is z t 


is< 




t l.^ o 


A ^ 0^ i= 






m A. ti: 


m <o m^< ^ 


r 




^ 0 . 7 


5 V ic S9: 




L 


> iit ^< ^ T 


X ^ - 1 V , 


4 




P5 a S 


t iiS ^ 


\z 


1 


- 2 ^> f# ^ 


is. nidr i£ 






;&< + ^ 


ic fi /JN * 


< 


<C 


t> o L 




m 






* -e 








d< H * 








o 














<o m^niz 






r « > ^ 


ffi O ^ |£ ^ 










J: 0 t> S 





(Al) - CA3) tttJfe^^^g^lC. I^SJ (Bl) 

« «j $ «5 K ^ * n Jc *5 r « N fi <o 

efc a ic ffl m S ffg 35> o Jt «j ^ ^ ift ;rj 

m ^ ^ i^ia (A3) (c^-r^oc^ ^^b#ii3;&<s 





t ^ Ml IC T ^ ^ «5 


s U ^ !? 








t T *J 






% 


m iz m i£ L 


X 




n -5 * TT IC s ^ ISJ 


i3< 5 




t iZ t£ ^ a 


w 






^ ic « . 


m 


El ( B 2 ) 




^ ^ i 


•3 (c 5fe . ffl « 


S lol J:^^ 




It 6^ >^ ^ 




^ 3tt }^ 


^ fiK «!r a ic ;ii 


-5 O 




± Se Pel i 




t a$ 


&1 IE ia L B# ^ 


ir ^- r 


ife fiS ^ S 


m 


tc 




^ IC f<C 


( 


SI ( B 3 > 












^ ft :/j 






-t? * ^ . ^fe 


S ®6 tc 




ffl m @ m 


& 






0f ^ S: CD 




^mm.i}<m 


a 


§ n s 


* «0 ^ 5! Pi3 d< 


^ < fi 5 


o 








^ > 1^ ISS O 9J ^ ft 


158 


X 


$ 5 * T? to 




£ INf PhI 








S o (i^ > SI 


4 


Bl U 3 




> -t^ O ^ 




^ ^ U T 




i>< . ^ 


M tg S ^ W t X v> 


2 ?S 


m 


<o 7t* 


-Ir 




X h mux ^ 


^ o 






< 


^ S^j 


> 










&i T . 




SI Si J: 




r ffl^ a c ss 


8^ 













— 235- 



n;f^T >'r(4)cos<eA:^ag^ (4a) ^ ^v:m:bm 

T- (4c) {-^^^ttXfef?^ ±se5t'^T>'7'(4)<5D^N 
SteA;^5a^(4b);&<x-f -^^?ft-T(6a)*/hLTi£ 
ln:^>fl:ElSf{7)<^;^25D£:S'y:/(7a)^ fi1!8£E;^^r:'7' 

(7b)*i J; c;: T - ;^ <b iS 1?? ftti ic isg ^ n T 5 « * 

V :/(8)©Ste A:;^iSS^ (8a) * ± 22 ffl « S (1) i £e 
^LTfeO> tfi;'J«S^ (8c) ^ m.^ Ati ^"T- (8a) <b 
CD fSf {c ;g »fg - ffi 3£ ^ « Ig {it (9) m igg L r -5 <h 
i . S e A «g (8a) i K A :^ isg ^ (8b) 
it CO fa tc . jr ^ ir - K (lOa) (lOb) S »c fii T7 
ag3?*J*g«£LT(,^So ^LT. ?^S*SA:^SSS^(IIb> 
l=i!8Sfl3«0@:g!£^j5S(i2)^^fc£L^ f±l:^«^(nc> 



X y ^ * -T (6a)* «&f^^-fr5Cicj:?)5f^r 
> :/(4) to S «i A :^ « ^ (4b) iffiK^^flElHlgSCT}® 
^' ?B fl! ^ :/ (7a) i * ^ H L . ffl « S (1) i ^ fla 
m S (2) i <7) ThI u :7 u y -> ^ ^ <D ^ m IE (.m 7L\i ^ 
-aV)^gjto^S(353ja(A) (B)rfi0J^ 
R i ^ M ) p 

C <^ «S *C fc- T tt X « « (1) (JO ^ S fig 

•C. Jt W S i?r ^ iKSf fi3 *^ y 7 P -y •> * ffl CD ^ 

ffl«ffi(l)i:^MmS(2)iO|53ic?Jc5ft. 7k*-<;t> 
^ l.^ -e . X V ^ > r 3ft ^ (6a)«- ^ ffll -r 5 C t 



?BBB¥ 3-85435 C4^) 
T V r (li)0 a :;f7 fijg ^ <llc) JiS5««fE isjEse 
^^;*--CT>y(8)cO|^SfeA*5S8^i^gfeL-Cl> 

^oi^^N±i5iaas?Si®(i2)tio. ysvtJDflSf/NW 

r;:^^-^;t5fe<D-t?**?> ±iaS?1^BE:5'-/r(7a) 

fc-fciy®^ff^''yr(7b){i.'en-en-iv, i 

^*^(8a)<D»f^^.$i25^53^^ai LTOSII 
251 -e * 5 » 

*(i3)ca0f:£fa:Ecf^Mt5S(l)*lfttj'Ti^s i i 

l«ifliaj|i(14). ^^>'l^3-x^f4^.>^--fef (K(T> 

»{|i«K«(18)*COJlHlciS:JtT^^-5. /SSJ, (17) fi 

IC J; !3 , :t r > -r (4) fiO 1^ K A :^ «g ^ (4b) i ffi 
tJL 5> £E El » (7) © i£ tS IE ^ -/ (7b) i * M L > W 
M @ (1) <t ^ M 15 S (2) <t o TbI ^ ^ CO ns iE -fc 0 

( A ) ( B ) 4^ ^igS R 2 i^M) o. 
d «0 ffi ic *j v> r tt . 2^ L Tl^ 5 7K 5ft . 5fe 

:^ * » ^ ffi 1^- s o T? . it « 6ti ® \.^ n$ faT 

^^•v^>r5ft^(8a)*$t»{C$1|^Sl^ 

5c:i(cj;o^-;r>r(4)o^^RfeA:;^iSg^ (4b) 
5V) *JK/<^rxibtTq3AD-rn{dr. ®^F«Ttf 

53" S ^ <0 ^ Pal ;>< o T l> <0 JC L TT C CD |l| JK| 



-236 — 



m m m iz m T T tin X < ^ icXT^^^oizLx^r 

GOD 

^ m^'^ & m (lA)^ M L X -t ^ t£ m ^ T ^ ^ 

ffl ^ S (1) tfO ^ ® (C *i ^> T i« ft R ?f 'b n S 

ilHjn^i::f^ffi^@(l)^aL-rH2 O2 <o & IZ ^ 

-5 <o Tf * s A- ^ , ta :0 5S ^ <8c) j&> ^ . ±.smMtc 



?$B3¥ 3-85435(5) 
L ^ d< -C .. -5- <0 ^ «i . ± S2 IS '5K *c lb 0?l! -r 5 tB 

C i ;&< ^ S o 
< ^ Jii 2 > 

± 15 H Ag fi»] <*: ^ nc. S ^ ti . :it r > 7* (4) 1^ iR 
A ;'J 5S (4b) ^a>7^>if(5)^:^Lrr-;^<fcS^ 
$£t/r^> fecfcCP#S1SA:^i^^(4b)^i£R(5a) 
*>J:CfX>f •y^*^(6a)^/^U-Cffitn::»aE^HI2§(7) 
© Sr« BE ^ -y (Ta)^ <S « S ^ -/ r ( 7b) t fig L 

43 J: =r > > if (5) {c S- i> r ^ ^ ^ B# ^ 5SSc -e y< 
'<rx;5<iSiaU <^6gl (A) 0i?a) . z, CO ifM m > 
3S6BI CB) lc^-?-i;-5lc, atB^aJEOT^r- 



fiP . i§ A 


t5 














it 




1= e5F 




T? 








A 






»se 3)< $f£ n 










Bfr ifc 








159 «R ± . 




3d 






>t 








- i> 




A 


H 


ig; » t 






1 












fz 


m m 








* 1 ^ a 






•c 
















a 










(D ^ 


a;? 








<^ ^ J5fe 








m 


^ n 


-5 




<o 


-e it u < 
















m 




m 


BE s 






m 














*> J: 






fit 


iz 


7^ ^ 


L 


r 


m 


m n$ m ^ 


m it 




■a: 




w 


i ;&< or 


m 








{£ if^ 








a - X la 










m 


















T 


5 ;i <t ;5< 












* e» IC 


2 




@ 




<o ^< 


-f 






V ic: ig 




'5 














III 






CO 






CD H S ^ 




t 








BH t= 










^ <o 




2-1- 




M * ^ 










■c 




















< ^ *W ® 


m m 


> 


























± <o 








1 


CO 


a fl-« t* 




/< 






•fe > 




CO 




ts S 


-m 


CO 




/< 




r X ^ 




1^ 










<t 






CO y 




u 




•> 


^ ^ ft 










^ CO 














CD 






-r T X 




m 




-r 










m <o m^< 












^ V' ilS 






T 










2 



0 -C * S "i? X y -7 U .y •> 3. IC >i 


-r |g ^£ L 


tz 




> ^ ^ <0 IS 






rei A *@ iZ 






0 




^2®l2a^t3. j^^colSff-ecoaW 


^ ^f u 




S ^T<D0fll5#fi3«-AlfflCS^T?* 


5 i a 4t 














^ 1 S fi C CO Ijq ® tg S y "7 U y 


^ SI iS CO 
















^ 3 SI ^ *5 y -7 P -y -> *> 




X 








m 4 m U V y U -y ^ \Z ^ tS X 


















^ « ^ IHI I» EF . 






^ 6 EI ^ S y :7 y i/ ^ nn \z ^ 


if ^ ^< ^ T 


X 









— 237 — 



1»nB¥ 3-85435(6) 




17 17 17 




-238 — 



